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Aq. concentrated dye solh. comprises brown dye (A) and 

water-soluble polyalkylene glycol. X is Li, -NH2 (CH2CH20H) 2 , 

-NH(CH2CH20H) 3, n is 1 or 2 . 

- Pref. (A) is obtd. by coupling of a diazonium salt obtd . from C.I. 
Basic. Brown 1 and l-aminonaphthalene-3 -sulphonic acid, with the pH 
adjuster of LiOH, Li2C03, di- or tri -ethanolamine . Salt has more 
solubility in water than the known salt (Na or K) . Polyalkylene 
glycol is polyethylene- or polypropylene -glycol . (Deg. of polymsn., 
above 3 Mol.wt. , below 20000) . 

- USE/ADVANTAGE - Used for paper and dyeing industries (cellulose, 
silk, wool, polyamide fibre, leather, etc.). Prod, improved the 
stability with high concn . (10-40%) and eliminated working 
efficiency and environment problems. (0/0) 
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Specification 



1. Title of the invention 

Aqueous concentrated dye solution composition 



2. Scope of the patent claim 

A stable aqueous concentrated solution composition, 
characterised in that it contains a brown dye represented 
by the general formula 



(in the formula, X independently represents 
-NH2(CH2CH20H)2 or -NH ( CH2CH2OH) 3 , and n represents 
number 1 or 2) and a water-soluble polyalkylene glycol . 

3. Detailed description of the invention 

The present invention relates to a novel st 
concentrated aqueous solution composition for a t 
tetrakisazo dye represented by the general formula 



(in the formula, X independently represents Li, 
-NH2(C2H40H)2 or -NH(CH2CH20H) 3, and n represents the number 
1 or 2) . 

Conventional brown tetrakisazo dyes of general formula 





2 



(H0,8) n-1$$-N=N-,{^=N-0^=Np-N=N-^^SO5) „ 



(in the formula, n is as defined above) are commercially 
available and are used in practice in the form of finely 
ground powders of the sodium salt, in some cases obtained 
by compounding with suitable diluting agents and auxiliary 
agents; it is well known,, however, that such powder dyes 
have niany disadvantages in terms of the operating 
environment, operational efficiency, quality control of 
the dyed products, and so forth. There is strong demand 
from the dye industry and the paper production industry, 
the consumers, for the provision of a concentrated, stable 
aqueous solution composition. 

When, in response to these demands, aqueous solutions of 
the sodium salt of the dye have been obtained, it has only 
been possible to obtain solutions of low concentration, 
around 2% at 25°C, and these change over time, with the 
precipitation of insolubles and discoloration occurring 
readily, and no counter-measures have been discovered. 

The main aim of the present invention is therefore the 
provision of a high concentration, stable brown dye 
aqueous solution composition with which the above- 
mentioned disadvantages are completely overcome. 

The present inventors' research resulted in the discovery 
that when the acid groups of a brown tetrakisazo dye are 
converted into lithium salts, diethanolamine salts or 
triethanolamine salts, as in above-mentioned general 
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formula (I), the hydrophilicity and ease of solvation are 



(lithium salt) / or to approximately 40% (diethanolamine 
salt) , at 25°C; and it also resulted in the discovery that 
the stability is specifically improved by the addition of 



water + polyalkylene glycol) . 

By means of the present invention it is possible to obtain 
a highly concentrated, very stable aqueous solution 
composition of brown tetrakisazo dye containing from about 
10 to 40%, with respect of the weight of the whole 
composition, of pure dye component, which is ideal and 
completely different from the prior art. 

The brown tetrakisazo dye used as the dye component in the 
inventive novel concentrated aqueous solution can itself 
be prepared according to well-known methods. 

For example, most usefully, the .tetrakisazo dye 
represented by general formula (I) can be prepared in the 
form of a lithium, diethanolamine or triethanolamine salt, 
or a mixture thereof, by subjecting C.I. Basic Brown 1 and 
a naphthylamine monosulphonic acid such as 

1- aminonaphthalene-3 , -4, or -5-sulphonic acid or 

2- aminonaphthalene-l- , -3-, -5-, -6-, -7- or -8-sulphonic 
acid, and a naphthylamine disulphonic acid such as 

1- aminonaphthalene-4 , 6- , -4,7- or -5 , 7 -disulphonic acid or 

2- aminonaphthalene-3,6-, -3,7-, -4,7-, -5,7-, -4,8- or 
-6 , 8-disulphonic acid, to diazo conversion by a known 
method, then coupling the resulting diazonium salts at a 



greatly increased. 



for example to approximately 2 0% 



water-soluble polyalkylene glycol at- from 1 to 40% with 
respect to the weight of . the whole composition (dye + 
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molar ratio of approximately 1:2 using lithium hydroxide, 
lithium carbonate, diethanolamine or triethanolamine while 
adjusting the pH . 

The above-mentioned tetrakisazo dye can also be obtained 
by dissolving the corresponding sodium salt in water, 
precipitating the acid using hydrochloric acid or 
sulphuric acid, obtaining the precipitating free acid by 
filtration then adding lithium hydroxide, lithium 
carbonate, diethanolamine or triethanolamine to the 
resulting free' acid wet cake. Salts obtained in this way 
are novel and do not appear in the literature, . and have 
much better water-solubility than known sodium salts and 
potassium salts. 

The present invention is an aqueous solution composition 
comprising brown tetrakisazo dye, which is a novel salt as 
described above, and polyalkylene glycol. The polyalkylene 
glycol used in the present invention may be added after 
the aqueous solution. of tetrakisazo dye has been prepared, 
or it can be prepared as an aqueous solution beforehand, 
and then the tetrakisazo dye can be dissolved in this. It 
is also possible to add the polyalkylene glycol to the 
reaction solution during the process of producing the 
brown tetrakisazo dye in the form of a novel salt as 
described above, for example, during the coupling 
reaction. Obviously, in such cases the resulting mixture 
may. be diluted or concentrated as appropriate to obtain 
the dye at the specified final concentration. 

Polyethylene glycol, polypropylene glycol and the like can 
be used as the water-soluble polyalkylene glycol in the 



present invention. Such polyalkylene glycols having a 
degree of polymerization of at least 3, and a molecular 
weight of no greater than approximately 2000 are 
preferred. Interestingly, dialkylene glycols such as 
diethylene glycol are not expected to afford the 
advantages of the present invention. The amount of these 
[polyalkylene glycols] used should be, usually, from 1 to 
40%, particularly preferably from 3 to 10% by weight with 
respect to the weight of .the concentrated aqueous solution 
as the final target substance, and by using such an amount 
it is possible to obtain a highly stable, highly 
concentrated aqueous solution composition. 

The inventive dye aqueous . solution composition may, if 
necessary, also contain various additives known to those 
skilled in the art, and examples include glycols such as 
ethylene glycol and diethylene glycol, polyhydric alcohols 
such as glycerin, alcohols such as isopropyl alcohol, 
water-soluble organic solvents such as dioxane, dimethyl 
sulfoxide, . formamide, dimethylacet amide, dimethyl - 
formamide, tetrahydrof uran and glycol monoalkyl ethers, 
acid amide compounds such as urea, alkylurea and 
e-caprolactam, aliphatic amines such as triethylamine , 
propanolamine and ethyldiethanol amine, and various 
surfactants and def earning agents. These supplementary 
additives can be selected by those skilled in the art 
according to the intended final use of the aqueous dye 
solution. 

Brown trisazo dye concentrated aqueous solution of the 
present invention can be used not only to dye various 
types of natural and recycled cellulose, and cellulose 



derivatives such as acetyl cellulose, examples of which 
include paper and wood pulp, but also for the dying brown 
of natural and synthetic polyamide materials such as silk, 
wool, polyamide fibres and leather. Specifically, the 
present invention is particularly useful for dying 
polyamide ■ materials such as those mentioned above when the 
brown tetrakisazo dye is in the form of a lithium 
tetrasulphonate . 

The present invention is described more specifically below- 
by means of working examples. In said description, "parts" 
refers to ''parts by weight" . 

Working . example 1 

Diazo formation was performed by a common method, in that 
49.0 parts of sodium naphthionate were dissolved in 400 
parts of water, 57.4 parts of 35% hydrochloric acid were 
added, then a solution obtained by dissolving 140 parts of 
sodium sulphite in 40 parts of water was added at 20*'C. 
The naphthionic acid diazonium salt which precipitated on 
completion of the diazo formation was obtained by 
filtration, and 80. parts of the resulting wet cake were 
mixed with 41.9 parts of C.I. Basic Brown 1 obtained by a 
common method and having a structure represented . by the 
formula 



100 parts of water, 20.0 parts of polyethylene glycol (mw 
400} and 20.0 parts of urea to form a uniform slurry, 
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coupling was performed using triethanolamine at 10 °C while 
adjusting the pH to 8, and on completion of said coupling, 
the system was heated to 30 °C and made up to a total of 
300 parts using water, then the small insoluble component 
was removed to yield a concentrated solution composition. 
This composition contained 27% dye component in the form 
of free acid, it could be diluted to any degree using cold 
water, and no changes whatsoever were seen after storage 
for 6 months. Conversely,, a sodium salt dye of the prior 
art was such that only 2% dissolved in water at 25 °C and 
only 5% dissolved in water at 80 "C. 

The above-mentioned composition was diluted using water, 
and the resulting solution was used as a stock solution 
for the continuous dying of pulp to obtain brown paper 
products. The dye uniformity of the resulting products was 
extremely good. 

Use example 1 

Continuous dying was performed as follows: 0.1 part of the 
dye solution composition obtained in Working example 1 was 
introduced into 330 parts of pulp solution of L.B.K.P 30 
g/1, degree of beating 25 SR, the system was agitated 
thoroughly for 10 minutes, then 0.1 part of sizing agent 
was introduced, and after a further 10 minutes, 0.'3 parts 
of anhydrous aluminium sulphate were added, and the system 
was agitated for 10 minutes. When this was used to make 
paper, brown paper of excellent dye uniformity was 
obtained. 



8 



Working example 2 

Wet ^cake containing 90 parts of dye having a structure 
represented by formula 



was obtained by acid precipitation of a sodium salt dye 
obtained by common means, and a mixture comprising 200 
parts of said* wet cake, 17.5 parts of lithium hydroxide 
monohydrate, 15 parts of polypropylene glycol (mw 200) and 
39 parts of water was heated to 40 °C to obtain a uniform 
brown solution, then the small amount of insoluble residue- 
was removed to yield a concentrated solution composition. 
This composition contained 36% by weight of dye in the 
form of free acid. 

An experiment was conducted in the same way as in Working 
example 1, with the result that this composition could be 
diluted to any degree using cold water, and no changes 
whatsoever were seen after storage for 6 months. It should 
be noted that a high concentration, high stability 
composition was also obtained as described above when 
diethanolamine was used in an amount equimolar to the 
above-mentioned lithium hydroxide. 

Use example 2 

Chrome-tanned leather was washed using water for 60 
minutes, drawn at a wringing rate of 100% using- a mangle 
roller, then 2 0 parts thereof were treated in a drum for 5 
minutes using 100 parts of water and 0,4 parts of sodium 



9 



bicarbonate, then, after washing using water for 20 
minutes, 100 parts of water and 0.2 parts of the dye 
solution composition obtained in Working example 2 were 
added, dying was allowed to proceed for 30 minutes at from 
40 to 50°C, then 0.6 parts of greasing agent were added 
and greasing treatment was performed for 3 0 minutes at 
from 45 to 50 ^C. 

Next, the remaining water in the dyeing drum was 
discarded, 100 parts of fresh water and 0.2 parts of 90% 
formic acid were added, and treatment was allowed to 
proceed for 10 minutes at 4 0 °C, whereupon the product was 
washed using . water and dried to yield chrome- tanned 
leather that had been dyed brown with excellent dye 
uniformity. 

Patent applicant K.K. Nippon Kagaku Kyogyosho 
Agent Patent attorney C. Takagi 

and 2 others 

Translator's note 

Japanese proper nouns can have several possible readings; 
common readings have been chosen throughout . 
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